Introduction
This research is about actively reducing the vibration of a flexible structure by means of a control force generated by an actuator (hydraulic cylinder). The flexible structure considered here is a vertical cantilever beam. Both a computer simulation model as well as a laboratory model of the cantilever beam are created and used interactively.
The simulation model (figure 1) is used to quickly test many different actuator setups. The laboratory model (figure 2) is used to verify the theoretical results as well as investigate any practical problems and complications. By feeding the practical results into the simulation model and vice versa, the two models are calibrated to fit each other. The control force applied by the actuator is optimized to minimize vibration time due to an initial disturbance. 
Results
The free vibration time (without active control) of the flexible structure is over 50 seconds (figure 3) . In the actively controlled laboratory test the vibration time is reduced to only 5 seconds. (figure 4) Using the optimal control signal, found in simulation tests, the vibration time reduces to less than 1 second (figure 5).
Conclusions
The control force either adds or detracts energy to/from the system. In order to reduce the vibration time of the structure, the direction and magnitude of the control force have to be chosen so energy is only detracted from the system.
Generally this means the direction of the control force is opposite to the direction the structure is moving in. The magnitude of the control force should be the maximum the actuator is capable of applying until the energy applied by the control force becomes greater than the total energy in the system (this may result in everlasting vibration).
Further research -The actuator setup has to be extended to be able to reduce vibration due to an applied force. For example, constant force, wind load, harmonic force... -The actuator now reacts to the state of the system. Further improvements can be made by making the actuator pro-active. By measuring a wind load before it hits the structure, the actuator can act in advance, increasing performance. 
